Detection of alkaline phosphatase using surface-enhanced Raman spectroscopy.
A new approach was developed to detect the activity of alkaline phosphatase (ALP) enzyme at ultralow concentrations using a surface-enhanced Raman scattering (SERS) technique. The approach is based on the use of gold nanoparticles as a SERS material whereas 5-bromo-4-chloro-3-indolyl phosphate (BCIP) is used as a substrate of ALP. The enzymatic hydrolysis of BCIP led to the formation of indigo dye derivatives, which were found to be highly SERS active. For the first time, we were able to detect ALP at a concentration of approximately 4 x 10(-15) M or at single-molecule levels when ALP was incubated with BCIP for 1 h in the Tris-HCl buffer. The same technique also was successfully employed to detect surface-immobilized avidin, and a detection limit of 10 ng/mL was achieved. This new technique allows the detection of both free and labeled ALP as a Raman probe in enzyme immunoassays, immunoblotting, and DNA hybridization assays at ultralow concentrations.